Effects of PTH [1-34] on synoviopathy in an experimental model of osteoarthritis preceded by osteoporosis.
Synoviopathy contributes to cartilage degradation in osteoarthritis (OA). Intermittent parathyroid hormone (PTH) [1-34] administration inhibits terminal differentiation of human chondrocytes and prevents cartilage damage. We aimed to determine whether PTH [1-34] could modify synovial changes in experimental OA preceded by osteoporosis (OP). Twenty osteoporosis (OP) rabbits underwent knee surgery to induce OA. They were administered either saline vehicle or PTH for 10 weeks. Ten healthy rabbits were used as controls. Following sacrifice, synovial changes were assessed by Krenn synovitis score, immunohistochemistry for macrophages (RAM-11), B and T lymphocytes, type I collagen, parathyroid hormone 1 receptor (PTH1R), and anti-proliferating cell nuclear antigen (PCNA). Synovial mRNA levels of Col1A1, IL-1β, cyclooxygenase 2 (COX-2), matrix-degrading metalloproteinases (MMP-9, MMP-13), and monocyte chemotactic protein-1 (MCP-1), as well as protein expression of PTH1R were also determined. Cartilage damage was analyzed by Mankin score. OPOA + vehicle rabbits showed an increase in synovitis score vs controls (P = 0.003), mainly due to synovial hyperplasia and fibrosis, while PTH reduced these changes (P = 0.017). Mankin and Krenn scores were well correlated in all groups (r = 0.629, P = 0.012). Immunostaining for RAM-11 and B lymphocytes was increased (P ≤ 0.05), whereas PTH1R protein levels tended to be higher in OPOA + vehicle animals vs controls. PTH did not modify RAM-11 staining or PTH1R levels; however, it restored PTH1R localization to the vicinity of synovial vessels. PTH also decreased type I collagen, MCP-1, and MMP-13 expression (P < 0.05), as well as PCNA staining compared to vehicle-treated OPOA rabbits. In our model of OA aggravated by previous OP, synoviopathy correlated well with cartilage damage. Intermittent PTH [1-34] administration ameliorated both hyperplasia and fibrosis.